In this paper we prove the symmetrization theorem which says that the length of any full Steiner tree on a non-symmetric set A with a symmetric Steiner topology is equal to the length of the corresponding tree on a symmetric set. Hence, the Pollak theorem about the Steiner minimal tree on a quadrilateral becomes a simple corollary. The result can be extended to some symmetric topologies on six points.
A network T interconnecting a given set of points A = {al, a2, ...} with some additional points Sa, s2 .... is called a Steiner tree if it is a tree and satisfies the following conditions:
(i) Any two edges of T meet at an angle of at least 120 °.
(ii) Any additional point is of degree at least 3.
To emphasize the dependence of T on A, sometimes we write T as T(A).
The given points ai are referred to as regular points while the additional points si are referred to as Steiner points. If all regular points are of degree one, then T is called full. It is well known that the shortest network on A must be a Steiner tree and a Steiner tree can always be decomposed into a union of full Steiner subtrees. Hence, the full Steiner tree plays an essential role in the Steiner problem [3] .
The graph structure of a network is called its topology. Hence, the topology of a Steiner tree (or full Steiner tree) is referred to as a Steiner topology ( Clearly, fis also a one-to-one correspondence of edges, f: ek ~ e'k, where ek = aisj (or =s~sj) and e;= a'is} (or=s'is}). For example, there are three possible symmetric full Steiner topologies on a set of six points, which are shown in Figs. 1(1)-1(3) . Below we always use the superscript ' to represent the mapping f, i.e., the letters with ' are the images of the original elements.
Let ( Steiner tree T' so that IT[ = ]T'[. Hence, a full Steiner tree can be denoted by a sequence of parenthesized regular points after Cockayne [1] . For example, the full Steiner trees in Fig. 1 (1) and Fig. 1 
(2) can be expressed by TI(A)= (a3(a2al))(a'3(a'2al)) and T2(A)= ((a3a2)al)((a'3a'
2)a'l), respectively. Because a Steiner tree is completely determined by its topology, the above notation is also applied to the topology of a full Steiner tree. So, the topology of the full Steiner tree in Fig. 1 (1) is also expressed by tl = (a3(a2al))(a'3(a'2a'l)). Suppose the full Steiner topology t is of the form
after we remove all the parentheses except the outer two pairs. Then t is symmetric if and only if all corresponding subscripts are equal respectively, i.e., ik =Jk for k = 1, 2, ..., n.
SYMMETRIZATION THEOREM OF FULL STEINER TREES
Suppose A is a set of 2n points A = {al, a 2, ..., a,} u {a], a~, ..., a'n}. (Fig. 2) .
By this assumption, o is also the midpoint of s2s'2. Let ol, 02 be the midpoints of aid1, a2a ' In this form, Pollak's Theorem can be extended to the case of six points.
Let the angle between a3 a~ and a2a' 2 be ~, the angle between a 1 a] and a2a'2 be fl as shown in Fig. 1 Proof By the symmetrization theorem we may assume that ala'~, a2a '2, '3a'2) ) in Fig. 1(3) is also symmetric, but A is divided into {a2, aa, a'l}U {a~, a~, al}. In order to compare the lengths of T2 and T3, still by the symmetrization theorem, we may assume that ala'~, a2a'2 and a3a'3 have a common midpoint o. Let q= (a3a2) and ~ =/qoa 2 ( Fig. 1(4) ). Note that 7 is fully determined by 12, 13 and the angle between them, denoted by ct in Fig. 1(4 
